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CHI LLED AND CONDENSER WATER PI PI NG AND ACCESSCRI ES
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NOTE: This guide specification covers the
requirenents for chilled and condenser water piping
and accessori es.

Conmment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

NOTE: UFGS-15181R is a Louisville District Arny
Support Team for the Arny Reserve (STAR) version of
UFGS- 15181A. Any text changed by the STAR is
underlined. Refer all specification comments to
STAR.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: |ssue (date) of references included in

proj ect specifications need not be nore current than
provided by the | atest change (Notice) to this guide
speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

The publications listed below forma part of this specification to the
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extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Z21. 22 (1986; Z21.22a) Relief Valves and
Aut omati ¢ Gas Shutoff Devices for Hot
Wat er Supply Systens
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 106 (1999el ) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 182/ A 182M (1999) Forged or Rolled Alloy-Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts
and Nuts

ASTM A 193/ A 193M (1999a) Al loy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 653/ A 653M (1999a) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 733 (1999) Wl ded and Seaml ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples
ASTM B 32 (1996) Sol der Met al
ASTM B 62 (1993) Conposition Bronze or Qunce Metal
Casti ngs
ASTM B 75 (1999) Seanl ess Copper Tube
ASTM B 75M (1999) Seanl ess Copper Tube (Metric)
ASTM B 88 (1999) Seanl ess Copper Water Tube
ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)
ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus
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ASTM B 813 (1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al l oy Tube

ASTM D 520 (1984; R 1995el) Zinc Dust Pignent

ASTM D 596 (1991; R 1995) Reporting Results of
Anal ysis of Water

ASTM D 1384 (1997a) Corrosion Test for Engi ne Cool ants
in dassware

ASTM D 2000 (1999) Rubber Products in Autonotive
Appli cations

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM E 84 (1999) Surface Burning Characteristics of

Bui l ding Materials

ASTM F 1007 (1986; R 1996el) Pi pe-Line Expansion
Joints of the Packed Slip Type for Marine
Appli cations

ASTM F 1120 (1987; R 1998) Circular Metallic Bellows
Type Expansion Joints for Piping
Appli cation

ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and

Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi nun

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges
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ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B31.1 (1998) Power Piping

ASME B31.9 (1996) Building Services Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1

- Basic Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG FOR PLUVBI NG AND SANI TARY
RESEARCH ( ASSE)

ASSE 1003 (1995) Water Pressure Reducing Val ves for
Donestic Water Supply Systens

ASSE 1017 (1986) Tenperature Actuated M xi ng Val ves
for Prinmary Donestic use

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)
AWM C606 (1997) G ooved and Shoul dered Joints

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng

AWS Brazi ng Hdbk (1991) Brazi ng Handbook

AWS D1.1 (2000) Structural Welding Code - Steel

AWS Z749. 1 (1999) Safety in Welding and Cutting

COMVERCI AL | TEM DESCRI PTI ONS

CI D A- A-50541 (Basic) Valves, Tank Float, Angle and
d obe Pattern (I nch-Pound)

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMB)
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EJVA Stds (1998; 7th Edition) EJMA Standards
HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Punps

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 67 (1995) Butterfly Valves

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Gray Iron Swing Check Val ves
Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron d obe & Angle Val ves
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi mum

NEVA MG 1 (1998) Mdtors and Generators

NEVA MG 2 (1989) Safety Standard for Construction

and Guide for Selection, Installation, and
Use of Electric Mdtors and Generators
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NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning
and Ventilating Systens

1.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Subnmittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determning if a submittal for the item
shoul d be required.

I ndicate submittal classification in the blank space
followi ng the nane of the itemrequiring the
submittal by using "G' when the submittal requires

Governnent approval. Subnittals not classified as
"G'" will show on the submittal register as
"Information Only". For subnmittals requiring

Gover nnent approval, a code of up to three
characters should be used following the "G'
designation to indicate the approving authority;
codes of "RE" for Resident Engineer approval, "ED'
for Engi neering approval, and "AE" for
Archi t ect - Engi neer approval are recomended.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Governnent approval is required for subnittals with a "G
designation; submittals not having a "G' designation are for
information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal
for the Governnent. The follow ng shall be submitted in
accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Pi pi ng System [ 1. I ]

Drawi ngs, at least [5 weeks] [__ ] prior to beginning
construction, provided in adequate detail to denonstrate
conpliance with contract requirenments. Draw ngs shall consist of:
a. Piping layouts which identify all valves and fittings.

b. Plans and el evations which identify clearances required for
mai nt enance and operati on.

SD- 03 Product Data

Pi pi ng System [ 1. [ ]

Manuf acturer's standard catal og data, at least [5 weeks] [ |
prior to the purchase or installation of a particul ar conponent,

SECTI ON 15181R Page 10
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hi ghlighted to show material, size, options, performance charts
and curves, etc. in adequate detail to denonstrate conpliance wth
contract requirenents. Data shall include manufacturer's
recommended installation instructions and procedures. Data shal
be provided for the followi ng conmponents as a m ni num

a. Piping and Fittings

b. Valves and Accessories
c. Expansion Joints

d. Punps

e. Expansion Tanks

f. Ar Separator Tanks

g. Pipe Hangers, Inserts, and Supports

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Vendor information that forns part of this
gui de specification is pernmssible to use as |long as
the salient features provide for "or equal" product
equi val ents are specified. Subnmittal clauses nust
be nodified to nake known that specific vendor
information is being specified. |If the Contractor
chooses to provide the specified vendor's product,
the submittal for that itemis considered a For
Information Only. |If the Contractor uses a
different "or equal" item then it will be eval uated
against the salient features. Hence, it is

consi dered for Governnent Approval (G. The

Resi dent Engineer (RE) will typically performthe
appr oval

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Manufacturers products listed in this specification are referenced
to establish a standard of quality. Wen the specific product
listed is submtted by the Contractor, that subnmittal will be
considered For Information Only. Wen an equal to that naned in
this specification is submtted, it shall be for Governnent
Approval (Q. The followi ng manufacturer products are
specifically nentioned in this specification

DIA. TYPE EXP. TANKS, Arnstrong Punps, Inc., Model | ]; FIO
DIA. TYPE EXP. TANKS, Bell & Gossett Corp., Mdel [ ]1; FIO
DIA. TYPE EXP. TANKS, Taco, Inc., Mdel | ]; FIO
DIA. TYPE EXP. TANKS, Manuf. Prod. subnitted as an "or equal"; G RE
Wat er Treatnent Systens; | 1, [ |

[Six] [ ] complete copies, at least [5 weeks] [__ ] prior

to the purchase of the water treatnent system of the proposed

SECTI ON 15181R Page 11
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water treatnent plan including a |ayout, control schene, a |list of
exi sting nmake-up water conditions including the itens listed in
par agraph "Water Analysis", a list of chenmicals, the proportion of
chenmicals to be added, the final treated water conditions, and a
description of environnental concerns for handling the chemcals.

Spare Parts; | 1, [ ]

Spare parts data for each different item of equi pment specified
after approval of detail drawings and not later than [ |
nmonths prior to the date of beneficial occupancy. The data shal
include a conplete list of parts and supplies, with current unit
prices and source of supply, a recommended spare parts list for 1
year of operation, and a list of the parts recomended by the
manuf acturer to be replaced on a routine basis.

Qualifications; [ 1, [ ]

[ ] copies of qualified procedures, and |ist of nanes and
identification synbols of qualified welders and wel di ng operators,
prior to non-factory wel di ng operations.

Field Tests; | 1. [ ]

A schedule, at least [2] [__ ] weeks prior to the start of
related testing, for each test. The schedules shall identify the
proposed date, tine, and location for each test.

Denonstrations; [ 1. [ ]

A schedule, at least [2] [__ ] weeks prior to the date of the
proposed training course, which identifies the date, tinme, and
| ocation for the training.

Verification of Dinmensions; [ 1, [ |

Aletter, at least [2] [__ ] weeks prior to beginning
construction, including the date the site was visited,
conformation of existing conditions, and any discrepanci es found.

SD- 06 Test Reports

Field Tests; | 1. [ ]

[Six] [ ] copies of the report shall be provided in bound
216 x 279 mm (8 1/2 x 11 inch) 8 1/2 x 11 inch booklets. Reports
shal | docunent all phases of the tests perforned. The report
shall include initial test sumaries, all repairs/adjustnents
made, and the final test results.

Condenser Water Quality Tests; | 1. [ ]

Test reports, each nonth for a period of one year after project
conpletion, in bound 216 x 279 (8 1/2 x 11 inch) 8 1/2 x 11 inch

SECTI ON 15181R Page 12
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bookl ets. The reports shall identify the chemi cal conposition of
the condenser water. The reports shall also include a conparison
of the manufacturer's recommended operating conditions for the
cooling tower and condenser in relation to the condition of the
condenser water. Any required corrective action shall be
docunented within the report.

One- Year |nspection; [ 1. [ ]

[Six] [ ] copies of an inspection report, at the conpletion
of one year of service, in bound 216 x 279 (81/2 x 11 inch) 8 1/2
x 11 inch booklets. The report shall identify the condition of
each cooling tower and condenser. The report shall also include a
conpari son of the condition of the cooling tower and condenser
with the manufacturer's recommended operating conditions. The

report shall identify all actions taken by the Contractor and
manuf acturer to correct deficiencies during the first year of
servi ce.

SD-07 Certificates

Servi ce Organi zation; | 1. [ ]

A certified list of qualified pernmanent service organi zations,
whi ch includes their addresses and qualifications, for support of
the equi pmrent. The service organi zations shall be reasonably
convenient to the equi pment installation and be able to render
satisfactory service to the equi pnent on a regular and energency
basis during the warranty period of the contract.

SD-10 Operation and Mai ntenance Data

Qperation Mnuals; | 1, [ ]

[Six] [ ] compl ete copies of an operation manual in bound
216 x 279 (81/2 x 11 inch) 8 1/2 x 11 inch booklets listing
step-by-step procedures required for systemstartup, operation
abnor mal shut down, energency shutdown, and nornmal shutdown at

least [4] [ ] weeks prior to the first training course. The
bookl ets shall include the manufacturer's name, nodel number, and
parts list. The manuals shall include the manufacturer's nane,

nodel nunber, service manual, and a brief description of all
equi pnent and their basic operating features.

Mai nt enance Manual s; [ 1. 1 ]

[Six] [ ] compl ete copies of maintenance nanual in bound 216
X 279 (81/2 x 11 inch) 8 1/2 x 11 inch booklets listing routine
mai nt enance procedures, possible breakdowns and repairs, and a

troubl e shooting guide. The manuals shall include piping | ayouts
and sinplified wiring and control diagrans of the systemas

i nstall ed.

Wat er Treatnent Systens; | 1, [ |

SECTI ON 15181R Page 13
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[Six] [ ] compl ete copies of operating and nai ntenance
manual s for the step-by-step water treatnment procedures. The
manual s shall include testing procedures used in determ ning water
quality.

1.3 QUALI FI CATI ONS

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: |If the need exists for nore stringent
requirenents for weldnents, delete the first
bracketed statenent, otherw se delete the second.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

[ Pi ping shall be welded in accordance with the qualified procedures using
performance qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enployer may be accepted as permtted by ASME B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests and the
tests shall be perfornmed at the work site if practical. The welder or
wel di ng operator shall apply the personally assigned synbol near each weld
made, as a permanent record. Structural nenbers shall be welded in
accordance with Section 05090 WELDI NG, STRUCTURAL.] [Wel ding and
nondestructive testing procedures are specified in Section 05093 VELDI NG
PRESSURE PI PI NG ]

1.4 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipnent is not inpaired. WIding and cutting
safety requirenents shall be in accordance with AWS Z49. 1.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all naterial both before and during installation shall be the
Contractor's responsibility. Any nmaterials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

1.6 PRQJECT/ SI TE CONDI TI ONS

1.6.1 Verification of Dimensions
The Contractor shall beconme fanmiliar with all details of the work, verify
all dinmensions in the field, and advise the Contracting O ficer of any

di screpancy before perform ng any work.

1.6.2 Dr awi ngs

SECTI ON 15181R Page 14
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Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be performed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS
2.1 STANDARD COWMVERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipnent and
materials under sinilar circunstances and of simlar size. The 2 years
experi ence shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours
exclusive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated | ocations.

2.2 NAMVEPLATES

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: |In a salt water environment, substitute
accept abl e non-corrodi ng netal such as but not
limted to nickel-copper, 304 stainless steel, or

monel .  Alunminumis unacceptable. Nonenclature (or
systemidentification) should be established by the
desi gner.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Maj or equi pnent i ncluding punps, punp notors, expansion tanks, and air
separator tanks shall have the manufacturer's nane, address, type or style,
nodel or serial nunber, and catal og nunber on a plate secured to the item
of equipnment. Plates shall be durable and | egible throughout equi pnent
life and made of [anodi zed al um nun] [stainless steel] [ ]. Plates
shall be fixed in prom nent |ocations with nonferrous screws or bolts.

2.3 ELECTRI CAL WORK

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: \Where notor starters for mechani cal equi pnent
are provided in notor-control centers, the
references to notor starters shall be del eted.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
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accordance with Section 16415 ELECTRI CAL WORK, | NTERIOR.  Electrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all notors of 746 kW (1 hp) 1 horsepower and
above with open, dripproof, totally enclosed, or explosion proof fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance with manufacturer's instructions. Each notor shall conformto
NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the equi pnent at
the specified capacity w thout exceeding the naneplate rating of the notor.
Motors shall be continuous duty with the enclosure specified. Motor
starters shall be provided conplete with thermal overload protection and
ot her appurtenances necessary for the notor control indicated. Mtors
shall be furnished with a magnetic across-the-line or reduced voltage type
starter as required by the nanufacturer. NMbtor duty requirenments shal
al l ow for maxi mum frequency start-stop operation and m ni num encount ered
i nterval between start and stop. Modttors shall be sized for the applicable
| oads. Modtor torque shall be capable of accelerating the connected | oad
within 20 seconds with 80 percent of the rated voltage naintai ned at notor
termnals during one starting period. Mtor bearings shall be fitted with
grease supply fittings and grease relief to outside of enclosure. Mnua
or autonatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and
devi ces specified, but not shown, shall be provided.

.4 Pl PI NG SYSTEM

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: All ow copper tubing if the design pressure,
design tenperature, and piping service pernit.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Syst em desi gn, conponent sel ection, and systeminstallation, including
pressure containing parts and material, shall be based upon a m ni num
service pressure of 862 kPa at 66 degrees C 125 psi at 150 degrees F

m ni mum ANSI Class 125. Chilled and condenser water piping shall be stee
pipe [with the exception that piping 100 mnm 4 inches and smaller nay be
copper tubing].

.5 STEEL PI PE

Steel pipe shall conformto ASTM A 53/ A 53M Schedul e 40, Type E or S,
Grades A or B. Type F pipe shall not be used

.5.1 Fittings and End Connections (Joints)

Fittings and end connections shall be as defined herein, except as
identified el sewhere. Piping and fittings 25 mm (1 inch) 1 inch and
snal |l er shall have threaded connections. Piping and fittings |arger than
25 mm (1 inch) 1 inch and smaller than 80 mm (3 inches) 3 inches shall have
ei ther threaded, grooved, or wel ded connections. Piping and fittings 80 mm
(3 inches) 3 inches and | arger shall have grooved, wel ded, or flanged
connections. Rigid grooved nechani cal connections nmay only be used in

servi ceabl e aboveground | ocati ons where the tenperature of the circulating
medi um does not exceed 110 degrees C 230 degrees F. Flexible grooved
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connections shall be used only as a flexible connector with grooved pi pe
system Unl ess ot herwi se specified, grooved piping conponents shall neet
the corresponding criteria specified for the simlar welded, flanged, or
t hr eaded conponent specified herein. The manufacturer of each fitting
shal |l be permanently identified on the body of the fitting in accordance
with MSS SP- 25.

.5.1.1 Thr eaded Connecti ons

Thr eaded val ves and pi pe connections shall conformto ASMVE B1. 20. 1.
Threaded fitting shall conformto ASME B16. 3. Thr eaded uni ons shal |
conformto ASME B16.39. Threaded pipe nipples shall conformto ASTM A 733.

.5.1.2 FIl anged Connecti ons

Fl anges shall conformto ASTM A 182/ A 182M and ASME B16.5, C ass 150.
Gaskets shall be nonasbestos conpressed material in accordance with ASMVE
B16.21, 1.59 nm (1/16 inch) 1/16 inch thickness, full face or
self-centering flat ring type. These gaskets shall contain aram d fibers
bonded wi th styrene butadei ne rubber (SBR) or nitrile butadei ne rubber
(NBR). Bolts, nuts, and bolt patterns shall conformto ASME B16.5. Bolts
shal |l be high or internediate strength material conformng to ASTM A 193/ A
193M

.5.1.3 Wel ded Connecti ons

Wel ded val ves and pi pe connections (both butt-wel ds and socket-wel ds types)
shall conformto ASME B3l. 9. Butt-wel ded fittings shall conformto ASME
B16.9. Socket-welded fittings shall conformto ASME B16.11. Wl ded
fittings shall be identified with the appropriate grade and marki ng symnbol .

.5.1. 4 Grooved Mechani cal Connecti ons

Fitting and coupling houses shall be nmalleable iron conformng to ASTM A
47/ A 47TM G ade 32510; ductile iron conformng to ASTM A 536, Grade
65-45-12; or steel conformng ASTM A 106, Grade B or ASTM A 53/ A 53M
Gaskets shall be nolded synthetic rubber with central cavity, pressure
responsi ve configuration and shall conformto ASTM D 2000 Grade No.
2CA615A15B44F17Z for circulating nediumup to 110 degrees C (230 degrees F)
230 degrees F or Grade No. MBBA610A15B44Z for circulating nmediumup to 93
degrees C (200 degrees F) 200 degrees F. G ooved mechanical connections
shall conformto AWM C606. Coupling nuts and bolts shall be steel and
shall conformto ASTM A 183. Pipe connections and fittings shall be the
product of the sanme manufacturer.

.5.1.5 Di el ectric Waterways and Fl anges

Dielectric waterways shall have a water inpervious insulation barrier
capable of limting galvanic current to 1 percent of short circuit current
in a corresponding binmetallic joint. When dry, insulation barrier shall be
able to withstand a 600-volt breakdown test. Dielectric waterways shall be
constructed of gal vani zed steel and have threaded end connections to natch
connecting piping. Dielectric waterways shall be suitable for the required
operating pressures and tenperatures. Dielectric flanges shall provide the
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sanme pressure ratings as standard flanges and provi de conplete electrical
i sol ati on between connecting pi pe and/ or equi pnent as described herein for
di el ectric waterways.

.6  COPPER PI PE
Copper pipe shall conformto ASTM B 88M ASTM B 88, Type K or L.
.6.1 Fittings and End Connections (Joints)

W ought copper and bronze solder-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75M ASTM B 75. Cast copper all oy sol der-joint
pressure fittings shall conformto ASME B16.18. Cast copper alloy fittings
for flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass
or bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

.6.1.1 Grooved Mechani cal Connecti ons

Grooved nechanical joints and fittings shall be designed for not |ess than
862 kPa 125 psig service and shall be the product of the sane manufacturer.
Grooved fitting and nechani cal coupling housing shall be ductile iron
conformng to ASTM A 536. Gaskets for use in grooved joints shall be

nol ded synthetic polynmer of pressure responsive design and shall conformto
ASTM D 2000 for circulating mediumup to 110 degrees C 230 degrees F.
Grooved joints shall conformto AWM C606. Coupling nuts and bolts for use
in grooved joints shall be steel and shall conformto ASTM A 183. Pipe
connections and fittings shall be the product of the sane manufacturer.

.6.2 Sol der

Sol der shall conformto ASTM B 32, grade Sb5, tin-antinony alloy for
service pressures up to 1034 kPa 150 psig. Solder flux shall be liquid or
paste form non-corrosive and conformto ASTM B 813.

.6.3 Brazing Filler Metal

Filler netal shall conformto AWS A5.8, Type BAg-5 with AWS Type 3 fl ux,
except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

.7 VALVES

Val ves shall neet the material, fabrication and operating requirenents of
ASME B31.1. Chain operators shall be provided for valves |ocated 3 m 10
feet or higher above the floor. Valves in sizes larger than 25 mm (1 inch)
1 inch and used on steel pipe systens, nay be provided with rigid grooved
nmechani cal joint ends. Such grooved end val ves shall be subject to the
sanme requirenments as rigid grooved nechanical joints and fittings and,
shal | be provided by the sane nanufacturer as the grooved pipe joint and
fitting system
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2.7.1 Gate Val ve

Gate valves 65 mm (2-1/2 inches) 2-1/2 inches and snaller shall conformto
MSS SP-80 and shall be bronze with rising stemand threaded, sol dered, or
flanged ends. Gate valves 80 mm (3 inches) 3 inches and | arger shal
conformto MSS SP-70, Type I, Il, Oass 125, Design OF and shall be cast
iron with bronze trim outside screw and yoke, and flanged or threaded ends.

2.7.2 d obe and Angle Val ve

d obe and angl e valves 65 mm (2-1/2 inches) 2-1/2 inches and smaller shal
conformto MSS SP-80 and shall be bronze with threaded, sol dered, or
flanged ends. d obe and angle valves 80 mm (3 inches) 3 inches and | arger
shall conformto MSS SP-85 and shall be cast iron with bronze trim and
flanged or threaded ends.

2.7.3 Check Val ve

Check valves 65 mm (2-1/2 inches) 2-1/2 inches and snmaller shall conformto
MSS SP-80 and shall be bronze with threaded, soldered, or flanged ends.
Check valves 80 mm (3 inches) 3 inches and | arger shall conformto MSS SP-71
Type |, 1, Ill, or 1V, Cdass 125 or 150 and shall be cast iron with bronze
trimand flanged or threaded ends.

2.7. 4 Butterfly Val ve

Butterfly valves shall be in accordance with MSS SP-67, Type 1 and shall be
either the wafer or lug type. Valves shall be bubble tight at [1, 000]
[1,700] kPa [150] [250] psig. Valve bodies shall be cast iron, nalleable
iron, or steel. Valves smaller than 200 nm (8 inches) 8 inches shall have
throttling handles with a m ni nrum of seven | ocking positions. Valves 200
nm (8 inches) 8 inches and |l arger shall have totally encl osed nanual gear
operators w th adjustable balance return stops and position indicators.
Valves in insulated lines shall have extended neck to acconmodate

i nsul ation thickness.

2.7.5 Pl ug Val ve

Pl ug val ves 50 nm (2 inches) 2 inches and | arger shall conformto MSS SP-78,
have flanged or threaded ends, and have cast iron bodies with bronze trim
Val ves 50 mm (2 inches) 2 inches and snaller shall be bronze with NPT
connections for black steel pipe and brazed connections for copper tubing.
Val ve shall be lubricated, non-lubricated, or tetrafl uoroethyl ene
resin-coated type. Valve shall be resilient, double seated, trunnion
nounted with tapered Iift plug capable of 2-way shutoff. Valve shal
operate fromfully open to fully closed by rotation of the handwheel to
lift and turn the plug. Valve shall a weatherproof operators with
nmechani cal position indicators. Valves 200 nm (8 inches) 8 inches or

| arger shall be provided with manual gear operators with position

i ndi cat ors.

2.7.6 Bal | Val ve

Ball valves 15 nm (1/2 inch) 1/2 inch and | arger shall conformto MSS SP-72
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or MSS SP-110 and shall be ductile iron or bronze with threaded, sol dered,
or flanged ends. Valves 200 mm (8 inches) 8 inches or larger shall be
provided with manual gear operators with position indicators.

2.7.7 Cal i brat ed Bal anci ng Val ve

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Plug and ball val ves defined above will be
used as manual bal ancing val ves and will be

i ndi cated on the drawi ngs. A supplenental flow
measuring schenme or device nust be used to neasure
flowwith a manual bal ancing valve. A calibrated
bal anci ng val ve incorporates a fl ow neasuring

el ement and can be used in place of a nanua

bal anci ng val ve and a flow neasuring device. Delete
the | ast sentence of this paragraph if inapplicable.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Val ve shall be calibrated so that flow can be determ ned when the
tenperature and pressure differential across valve is known. Valve shal
have an integral pointer which registers the degree of valve opening.

Val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valve's Cv rating shall be as

i ndi cated. Valve bodies shall be provided with tapped openi ngs and pi pe
extensions with positive shutoff valves outside of pipe insulation. The
pi pe extensions shall be provided with quick connecting hose fittings for a
portable meter to neasure the pressure differential. One portable
differential neter, suitable for the operating pressure specified, shall be
provided. The neter shall be conplete with hoses, vent, integral netering
connections, and carrying case as recomended by the val ve nanufacturer

In lieu of the balancing valve with integral netering connections, a bal

val ve or plug valve with a separately installed orifice plate or venturi
tube may be used for bal ancing.

2.7.8 Aut omati ¢ Fl ow Control Val ve

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: An automatic flow control valve offers
complete flow control in nany applications; however,
the flow control range is dependent on inlet
pressure being within a given range, the fl ow
selection is limted, and, in sone cases it nmay
require punp power slightly nore than alternative
bal ancing neans. 1In any facility where typical |oad
i mbal ances cannot be tol erated and where automatic
control is needed to ensure constant hydronic flow,
the design will incorporated autonmatic flow contro
val ves. The location and capacity of the automatic
control valves will be shown on the draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Val ve shall autonatically maintain a constant flow as indicated. Valve
shal | nodul ate by sensing the pressure differential across the valve body.
Val ve shall be selected for the flow required and provided with a pernmanent
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nanepl ate or tag carrying a pernanent record of the factory-determ ned fl ow
rate and flow control pressure levels. Valve shall control the flow within
5 percent of the tag rating. Valve materials shall be the sane as
specified for the ball or plug valves. Valve Cv rating shall be as

i ndi cated. Valve operators shall be the [electric] [or] [pneunatic] type
as indicated. Valve shall be capable of positive shutoff against the
system punp head, val ve bodies shall be provided with tapped openi ngs and
pi pe extensions with shutoff val ves outside of pipe insulation. The pipe
ext ensi ons shall be provided with quick connecting hose fittings and
differential neter, suitable for the operating pressure specified. The
neter shall be conplete with hoses, vent, integral netering connections,
and carrying case as recommended by the val ve nanufacturer

7.9 Pump Di scharge Val ve

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Punp discharge val ves can be used as an
alternative to a gate valve, a check valve, and a
bal anci ng val ve on the di scharge side of a punp.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Val ve shall shall performthe functions of a nonslam check val ve, a nmanual
bal anci ng val ve, and a shutoff. Valve shall be of cast iron or ductile
iron construction with bronze and/or stainless steel accessories. Valve
shal |l have an integral pointer which registers the degree of val ve opening.

Fl ow t hrough the val ve shall be manual |y adjustable from bubble tight
shutoff to full flow Valves snmaller than 50 nm (2 inches) 2 inches shal
have NPT connections. Valves 50 nm (2 inches) 2 inches and | arger shal
have flanged or grooved end connections. Valve design shall allow the back
seat for the stemto be replaced in the field under full line pressure.
Valve's Cv rating shall be as indicated.

.7.10 Tenperature-M xi ng Val ve

Val ve shall be in accordance with ASSE 1017 for water service.

.7.11 Pr essur e- Reduci ng Val ve

Val ve shall be in accordance with ASSE 1003 for water service.

.7.12 Pressure Relief Valve

Val ve shal |l prevent excessive pressure in the piping systemwhen the piping
system reaches its nmaxi num heat buildup. Valve shall be in accordance with
ANSI Zz21.22 and shall have cast iron bodies with corrosion resistant

i nternal working parts. The discharge pipe fromthe relief valve shall be
the size of the valve outlet unless otherw se indicated.

.7.13 Fl oat Val ve

Val ve shall be in accordance with CID A-A-50541, [Style A (angle pattern)]
[and] [or] [Style B (globe pattern)]. Were float rods are extended for
tank applications, extension shall be properly supported and guided to
avoi d bending of float rod or stressing of valve pilot |inkage.
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2.7.14 Drain Val ves

Val ves shall be the gate valve type which are in accordance with MSS SP-80.
Val ve shall be manual | y-operated, 20 nm 3/4 inch pipe size and above with
a threaded end connection. Valve shall be provided with a water hose

ni ppl e adapter. [Frost-free type valves shall be provided in installations
exposed to freezing tenperatures.]

2.7.15 Air Vents

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Indicate the |location of each air vent on the
drawi ngs. Distinguish between manual and autonatic
air vents. Delete automatic air vents if not
required.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Manual | y- operat ed general service type air vents shall be brass or bronze
val ves which are furnished with threaded plugs or caps. [Automatic type
air vents shall be the ball-float type with brass/bronze or brass bodies,
300 series corrosion-resistant steel float, |inkage and renovabl e seat.]
Air vents on water coils shall have not less than 3 mm 1/8 inch threaded
end connections. Air vents on water mains shall have not |ess than 20 mm
3/4 inch threaded end connections. Air vents on all other applications
shall have not |ess than 15 mm 1/2 inch threaded end connecti ons.

2.8 Pl PI NG ACCESSORI ES
2.8.1 St r ai ner

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cleanable, basket or "Y' type, the sanme size
as the pipeline. Strainer bodies shall be fabricated of cast iron with
bottons drilled, and tapped. The bodies shall have arrows clearly cast on
the sides indicating the direction of flow. Strainer shall be equipped
with renovabl e cover and sedi nent screen. The screen shall be made of

m ni mum 0. 8 mm (22 gauge) 22 gauge [brass sheet,] [nonel,]
[corrosion-resistant steel,] with small perforations nunbering not |ess
than 60 per square centineter (400 per square inch) 400 per square inch to
provide a net free area through the basket of at l|east 3.30 tines that of
the entering pipe. The flow shall be into the screen and out through the
perforations.

2.8.2 Conbi nati on Strai ner and Suction Diffuser

Unit shall consist of an angle type body with renovabl e strai ner basket and
strai ghteni ng vanes, a suction pipe support, and a bl owdown outl et.

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Unit body shall have arrows clearly cast on the sides indicating
the direction of flow. Strainer screen shall be nmade of mninumO0.8 nm (22
gauge) 22 gauge [brass sheet,] [rmonel,] [corrosion-resistant steel,] with
snmal | perforations nunbering not | ess than 60 per square centineter (400
per square inch) 400 per square inch to provide a net free area through the
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basket of at least 3.30 tines that of the entering pipe. Flow shall be
into the screen and out through the perforations.

.8.3 FI exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 862 kPa (125 psig) 125 psig
or 1034 kPa (150 psig) 150 psig service as appropriate for the static head
plus the system head, and [120] [110] degrees C, [250] [230] degrees F, for
grooved end flexible connectors. The flexible section shall be constructed
of rubber, tetrafluoroethylene resin, or corrosion-resisting steel, bronze,
nonel , or gal vani zed steel. The flexible section shall be suitable for
i ntended service with end connections to match adjacent piping. Flanged
assenblies shall be equipped with limt bolts to restrict maxi mumtravel to
the manufacturer's standard lints. Unless otherw se indicated, the |ength
of the flexible connectors shall be as recomended by the manufacturer for
the service intended. Internal sleeves or liners, conpatible with
circul ati ng nedium shall be provided when reconmmended by the nanufacturer
Covers to protect the bellows shall be provided where indicated.

.8.4 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a mnimumof 85 MM 3-1/2 inches in dianeter with a range fromO0 kPa (0
psig) O psig to approxinmately 1.5 tines the naxi mum system wor ki ng
pressure. Each gauge range shall be selected so that at nornmal operating
pressure, the needle is within the mddle-third of the range.

.8.5 Tenper at ure Gauges

Tenperature gauges shall be the industrial duty type and be provided for
the required tenperature range. Gauges shall have Celsius scale in 1
degree Fahrenheit scale in 2 degree graduations scale (black nunbers) on a
white face. The pointer shall be adjustable. Rigid stemtype tenperature
gauges shall be provided in thermal wells located within 1.5 m5 feet of
the finished floor. Universal adjustable angle type or renpte el enent type
tenperature gauges shall be provided in thermal wells located 1.5 to 2.1 m
5to 7 feet above the finished floor. Renbte el enent type tenperature
gauges shall be provided in thermal wells located 2.1 m7 feet above the
fini shed floor.

.8.5.1 St em Cased- d ass

Stem cased- gl ass case shall be polished stainless steel or cast al um num
229 mm (9 inches) 9 inches long, with clear acrylic |lens, and non-nercury
filled glass tube with indicating-fluid colum.

.8.5.2 Binetallic Dial

Binetallic dial type case shall be not less than 89 nm (3-1/2 inches),
3-1/2 inches, stainless steel, and shall be hernetically sealed with clear
acrylic lens. Binetallic elenent shall be silicone danpened and unit
fitted with external calibrator adjustnment. Accuracy shall be one percent
of dial range.
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2.8.5.3 Li quid-, Solid-, and Vapor-Filled Di al

Liquid-, solid-, and vapor-filled dial type cases shall be not |ess than 89
mm (3-1/2 inches), 3-1/2 inches, stainless steel or cast alum numwth
clear acrylic lens. Fill shall be nonnercury, suitable for encountered
cross-anbi ents, and connecting capillary tubing shall be doubl e-braided
bronze.

2.8.5.4 Ther mal Wl |

Thermal well shall be identical size, 15 or 20 mm (1/2 or 3/4 inch) 1/2 or
3/4 inch NPT connection, brass or stainless steel. Were test wells are

i ndi cated, provide captive plug-fitted type 15 mm (1/2 inch) 1/2 inch NPT
connection suitable for use with either engraved stem or standard separable
socket thernmoneter or thernostat. Extended neck thermal wells shall be of
sufficient length to clear insulation thickness by 25 mm 1 inch

2.8.6 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, guides, and supports shall conformto MSS SP-58 and
MBS SP- 69.

2.8.7 Escut cheons

Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.8.8 Expansi on Joints

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Expansion |oops, offsets, and bends wll be
used where possible instead of expansion joints.

I ndicate all expansion provisions, including
necessary details, on the drawings. Locate
expansion joints in serviceable areas.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

2.8.8.1 Sli p- Tube Type

Sli p-tube expansion joints shall be in accordance with ASTM F 1007, d ass |

or Il. Joints shall be provided with internally-externally alignnment
gui des, injected sem -plastic packing, and service outlets. End
connections shall be flanged or beveled for welding as indicated. Initial

settings shall be made in accordance with the manufacturer's
recomendati ons to conpensate for anbient tenperature at time of
installation. Pipe alignnment guides shall be installed as reconmended by
the joint manufacturer.

2.8.8.2 Fl exi bl e Ball Type

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: The ball joint only noves in an angul ar
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of fset or rotation node. The configuration of the
ball joint link will require a 2 or 3 ball joint
of fset to absorb axial and/or |ateral novenent.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Fl exi bl e ball expansion joints shall be capable of 360 degrees rotation
pl us 15 degrees angul ar flex novenent. Joints shall be constructed of
carbon steel with the exterior spherical surface of carbon steel balls
plated with a mninumO0.12 mMm 5 nmils of hard chrone in accordance with EJNMA
Stds and ASME B31.1. Joint end connections shall be threaded for piping 50
mm (2 inches) 2 inches or smaller. Joint end connections |arger than 50 nm
(2 inches) 2 inches shall be grooved, flanged, or bevel ed for welding.

Joint shall be provided with pressure-nol ded composition gaskets suitable
for continuous operation at twi ce design tenperature.

2.8.8.3 Bel | ows Type

Bel | ows expansion type joints shall be in accordance with ASTM F 1120 with
Type 304 stainless steel corrugated bellows, reinforced with equalizing
rings, internal sleeves, and external protective covers. Joint end
connections shall be grooved, flanged, or beveled for welding. Guiding of
pi pi ng on both sides of expansion joint shall be in accordance with the
publ i shed recommendati ons of the manufacturer of the expansion joint.

2.9 PUMPS
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NOTE: |Indicate punp capacity, efficiencies, notor
sizes, and inpeller types on the drawings. Typica

i mpel | er types include the doubl e-suction horizontal
split-case type, end-suction vertical split-case
type, close-coupl ed end-suction type, and

cl ose-coupl ed in-line type.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Punps shall be the electrically driven, non-overloading, centrifugal type
which conformto H 1.1-1.5. Punp capacity, efficiency, nmotor size, and

i npel l er type shall be as indicated on the drawi ngs. Punps shall be
selected at or within 5 percent of peak efficiency. Pump curve shall rise
continuously from maxi num capacity to shutoff. Punmp notor shall conformto
NEMA MG 1, be [open] [splash-proof] [totally enclosed], and have sufficient
watt age (horsepower) horsepower for the service required. Punp notor shal
be equi pped with an across-the-line nagnetic controller in a NEMA 250, Type
1 enclosure with "START-STOP" switch in the cover.

2.9.1 Construction

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: |In nost cases, nechanical shaft seals will be
the preferred type of shaft seal rather than the
stuffing-box type. Although less costly in nmany
cases, the stuffing-box type seals require periodic
mai nt enance whi ch nmeans that the seals are typically
only economcally justifiable for very |large punps
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where the first cost difference is great. The shaft
seal selection should be based upon a life cycle
cost conpari son.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Shaft seal shall be nechanical -seal or stuffing-box type. Inpeller shal
be statically and dynami cally bal anced. Each punp casing shall be designed
to withstand the di scharge head specified plus the static head on system
plus 50 percent of the total, but not |less than 862 kPa (125 psig) 125 psig.
Punp casing and bearing housing shall be close grained cast iron. High
points in the casing shall be provided with nanual air vents; |ow points
shal |l be provided with drain plugs. |Inpeller, inpeller wearing rings,
gl ands, casing wear rings, and shaft sleeve shall be bronze. Shaft shal
be carbon or alloy steel, turned and ground. Bearings shall be
bal | -bearings, roller-bearings, or oil-lubricated bronze-sl eeve type
bearings, and be efficiently sealed or isolated to prevent |oss of oil or
entrance of dirt or water. [Punp and notor shall be mounted on a conmon
cast iron base having |ipped edges and tapped drai nage openi ngs or
structural steel base with |ipped edges or drain pan and tapped drai nage
openings.] [Punp shall be provided with shaft coupling guard.] [C ose
coupl ed punps shall be provided with drip pockets and tapped openi ngs. ]
Punp notor shall have the required capacity to prevent overloading with
punp operating at any point on its characteristic curve. Punp speed shal
not exceed 3,600 rpm except where the punp head is | ess than 180 kPa 60
feet of water, the punp speed shall not exceed 1,750 rpm Punp shall be
accessi ble for servicing without disturbing piping connections.

.9.2 Mechani cal Shaft Seal s

Seal s shall be single, inside nounted, end-face-el astoner bellows type with
stai nl ess steel spring, brass or stainless steel seal head, carbon rotating
face, and tungsten carbide or ceramc sealing face. d ands shall be bronze
and of the water-flush design to provide lubrication flush across the face

of the seal. Bypass line frompunp discharge to flush connection in gl and

shal |l be provided, with filter or cyclone separator in line.

. 9.3 St uf fi ng- Box Type Seal s

Stuffing box shall include mninmm4 rows of square, inpregnated TFE
(Teflon) or graphite cord packing and a bronze split-lantern ring. Packing
gl and shall be bronze interlocking split type.

.10 EXPANSI ON TANKS

Tank shall be wel ded steel, constructed, tested and stanped in accordance
with ASME BPV VIIlI Div 1 for a working pressure of [862] | ] kPa [125]
[ ] psig and precharged to the m ni num operating pressure. Tank shal
have a repl aceabl e di aphragm and be the captive air type. Tanks shal
accommodat e expanded wat er of the system generated within the nornal

operating tenperature range, limting this pressure increase at al
conponents in the systemto the maxi mum al |l owabl e pressure at those
conponents. Each tank air chanber shall be fitted with a drain, fill, an

air charging valve, and system connections. Tank shall be supported by
steel legs or bases for vertical installation or steel saddles for
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hori zontal installations. The only air in the systemshall be the
per manent seal ed-in air cushion contained within the expansion tank.

2.10.1 Accept abl e Manufacturers of Expansi on Tanks

Armstrong Punps, Inc., Mdel [ ].
Bel| & Gossett Corp., Model | ].
Taco, Inc., Mdel | ].

O an approved equal in accordance with section 00700, Materials and
Wor kmanshi p.

2.11 Al R SEPARATOR TANKS

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: |Indicate the routing of all vent and
bl ow down pi pi ng.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

External air separation tank shall have an internal design suitable for
creating the required vortex and subsequent air separation. Tank shall be
steel, constructed, tested, and stanped in accordance with ASVE BPV VI I |
Div 1 for a working pressure of [862] | ] kPa [125] | ] psig. Tank
shal | have tangential inlets and outlets connections, threaded for 50 nm 2
i nches and smaller and flanged for sizes 65 nm2 1/2 inches and |arger.

Air released froma tank shall be [to the atnpbsphere] [vented as

i ndicated]. Tank shall be provided with a bl owdown connecti on.

2.12 WATER TREATMENT SYSTEMS

When water treatnent is specified, the use of chemcal-treatnent products
cont ai ni ng hexaval ent chromium (Cr) is prohibited.

2.12.1 Wat er Anal ysi s

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: A water analysis nay be available fromthe
user. |If an analysis is not available, an analysis
will be perfornmed during the design, and appropriate
data will be entered.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Condi tions of make-up water to be supplied to the condenser and chilled
wat er systens were reported in accordance with ASTM D 596 and are as
fol | ows:

Date of Sanple [ 1]

Tenper ature [_____] degrees C
Silica (SiO2) [ 1 ppm(ng/1)
I nsol ubl e [ 1 ppm(ng/1)
Iron and Al umi num Oxi des [____ 1 ppm(no/1)
Cal ci um (Ca) [ 1 ppm(ng/1)
Magnesi um ( My) [T ppm(ng/1)
Sodi um and Pot assi um (Na and K) [ 1 ppm(ng/1)
Car bonat e (HCO 3) [ 1 ppm(nu/1)
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Sul fate (SO 4) [T ppm (nmy/1)
Chloride (d) [T ppm (nmy/1)
Nitrate (NO 3) [T ppm (nmy/1)
Turbidity [ ] unit

pH [ 1]

Resi dual Chlorine [T ppm (nmy/1)
Total Alkalinity [ ] epm(neq/1)
Non- Car bonat e Har dness [ ] epm (nmeq/ 1)
Total Hardness [___ 1 epm(neq/1)
Di ssol ved Sol i ds [T ppm (nmy/1)
Fl uori ne [ 1 ppm(ny/1)
Conductivity [_____] micrmho/cm
Date of Sanple [ 1]

Tenperat ure [_____] degrees F.
Silica (SiO 2) [T ppm (nmy/1)
I nsol ubl e [T ppm (nmy/1)
Iron and Al umi num Oxi des [ 1 ppm(ng/1)
Cal ci um (Ca) [T ppm (ngy/1)
Magnesi um ( My) [ 1 ppm (ng/1)
Sodi um and Pot assi um (Na and K) [ 1 ppm(ng/1)
Car bonat e (HCO 3) [ 1 ppm(nu/1)
Sul fate (SO 4) [T ppm (ngy/1)
Chloride (d) [T ppm (ngy/1)
Nitrate (NO 3) [T ppm (ngy/1)
Turbidity [ ] unit

pH [ 1]

Resi dual Chlorine [T ppm (ngy/1)
Total Alkalinity [ ] epm(neq/1)
Non- Car bonat e Har dness [ ] epm (nmeq/ 1)
Total Hardness [___ 1 epm(neq/1)
Di ssol ved Sol i ds [T ppm (ngy/1)
Fl uori ne [ 1 ppm(ny/1)
Conductivity [_____] micrmho/cm

2.12.2 Chill ed and Condenser \Water

Water to be used in the chilled and condenser water systens shall be
treated to maintain the conditions recommended by this specification as
wel | as the recomendations fromthe manufacturers of the condenser and
evaporator coils. Chemicals shall neet all required federal, state, and
| ocal environnental regulations for the treatnent of evaporator coils and
direct discharge to the sanitary sewer.

2.12.3 d ycol Sol ution

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: |If freeze protection for chilled water is not
required, this paragraph should be deleted. Wen a
gl ycol systemis used, the size of the HVAC systens
shoul d be corrected due to changes in specific heat
and viscosity. ASHRAE s "HVAC systens and Equi pnent
Handbook" shoul d be consulted for the appropriate

cal cul ation procedures. Ethylene glycol should be
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used for HVAC systens. However, if the heat
transfer media has the possibility of mxing with a
pot abl e water system propylene glycol should be
used. The required concentration should be entered
based upon the anticipated anbient or operating

t enperature.

EE R R R R R R R R R R R R R R R R I R R R R I R

Al ] percent concentration by volunme of industrial grade [ethylene]

[ propyl ene] glycol shall be provided in the chilled water. The glyco

shall be tested in accordance with ASTM D 1384 with less than 0.013 mm (0.5
mls) 0.5 mls penetration per year for all systemnmetals. The glyco

shall contain corrosion inhibitors. Silicate based inhibitors shall not be
used. The solution shall be conpatible with punp seals, other elenents of
the system and water treatnent chenicals used within the system

2.12.4 Water Treat ment Services

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: The services of a water treatnment conpany to
treat a chilled water system should only be required
if the nmakeup water available is of very poor
quality.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The services of a conpany regularly engaged in the treatnent of [condenser]
[ condenser and chilled] water systenms shall be used to deternmine the
correct chemcals required, the concentrations required, and the water
treat ment equi pnent sizes and flow rates required. The conpany shal

mai ntain the chemcal treatnent and provide all chemicals required for the
[ condenser] [condenser and chilled] water systens for a period of 1 year
fromthe date of occupancy. The chenical treatnment and services provided
over the 1 year period shall neet the requirements of this specification as
wel | as the recomendations fromthe manufacturers of the condenser and

evaporator coils. Acid treatnent and proprietary chem cals shall not be
used.

2.12.5 Chilled Water System

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For dual tenperature systens (chilled and
heated water), coordinate the conpatibility of the
separate water treatnent systens.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

A shot feeder shall be provided on the chilled water piping as indicated.
Si ze and capacity of feeder shall be based on | ocal requirenents and water
anal ysis. The feeder shall be furnished with an air vent, gauge gl ass,
funnel, valves, fittings, and piping.

2.12.6 Condenser \Water

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Cooling towers with a capacity of greater
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than 176 kW (50 tons) will be provided with
automatic chenical feed and bl ow down systens.

Smal ler towers will be provided with continuously
activated systens. Indicate the location of the
entire water treatnment system Delete all the

i nformati on under this paragraph if a cooling tower
is not used in the system

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

The water treatnent system shall be capable of [automatically]
[continuously] feeding chenicals and bl eeding the systemto prevent
corrosion, scale, and biological formations. [Automatic chemcal feed
systens shall automatically feed chemcals into the condenser water based
on varying systemconditions.] [Continuous chenical feed systens shal
continuously feed chenmicals into the condenser water at a constant rate.
The systemshall be initially set manually based on the water analysis of
t he make-up water.]

.12.6.1 Chemi cal Feed Punp

One punmp shall be provided for each chenmical feed tank. The chemi cal feed
punps shall be positive displacenent diaphragmtype. The flow rate of the
punps shall be adjustable fromO to 100 percent while in operation. The
di scharge pressure of punmps shall not be less than 1.5 tinmes the |line
pressure at the point of connection. The punps shall be provided with a
pressure relief valve and a check val ve nounted in the punp di scharge.

.12.6.2 Tanks

Two chemical tanks shall be provided. The tanks shall be constructed of

[ high density polyethylene] [stainless steel] with a hinged cover. The
tanks shall have sufficient capacity to require recharging only once per 7
days during nornmal operation. A level indicating device shall be included
with each tank. An electric agitator shall be provided for each tank

.12.6.3 I njection Assenbly

An injection assenbly shall be provided at each chenical injection point
al ong the condenser water piping as indicated. The injection assenblies

shal |l be constructed of stainless steel. The discharge of the assenblies
shall extend to the centerline of the condenser water piping. Each
assenbly shall include a shutoff valve and check val ve at the point of

entrance into the condenser water |ine.

.12.6. 4 Wat er Meter

Water neters shall be provided with an electric contacting regi ster and
renote accunul ative counter. The neter shall be installed within the
make-up water line, as indicated.

.12.6.5 Ti mers

Tinmers shall be of the automatic reset, adjustable type, and electrically

operated. The tiners shall be suitable for a 120 volt current. The tiners

SECTI ON 15181R Page 30



ARMYMDS

shall be located within the water treatnment control panel

2.12.6.6 Wat er Treatnment Control Pane

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The MAN- OFF- AUTO switch shoul d be del eted for
continuously fed systens. |In areas where a pane
could cone in contact with the water treatnent

chem cal, choose the stainless steel construction

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

The control panel shall be a NEMA 12 encl osure suitable for surface
nounting. The panel shall be constructed of [stainless steel] [steel] with
a hinged door and | ock. The panel shall contain a |am nated plastic

nanepl ate identifying each of the foll ow ng functions:

(1) Main power switch and indicating |ight

(2) MAN OFF- AUTO sel ector switch

(3) Indicating |anp for bleed-off valve

(4) Indicating lanp for each chem cal feed punp
(5) Set point reading for each tiner

2.12.6.7 Chemi cal Piping

The piping and fittings shall be constructed of [schedule 80 PVC
[stainless steel] suitable for the water treatnent chem cals.

2.12.6.8 Sequence of Operation

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Choose the first set of brackets for
automatic chenical feed systens. Choose the second
set of brackets for continuous chenical feed systens.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

[ The chem cal s shall be added based upon sensing the nmake-up water flow
rate and activating appropriate tiners. A separate tinmer shall be provided
for each chemcal. The blow down shall be controlled based upon the
make-up water flow rate and a separate tiner.] [The systemshall contain an
adj ust abl e val ve for continuous blow down. The flowrate fromthe
appropriate chenical tanks shall be nanually set at the netering punp for
continuous chem cal feed.] The injection of the chemical required for

bi ol ogi cal control shall be controlled by a timer which can be manual ly set
for proper chenical feed. Tiner set points, blow down rates, and chenica
punp flow rates shall be determ ned and set by the water treatnent conpany.

2.12.6.9 Test Kits

One test kit of each type required to determ ne the water quality as
outlined within the operati on and nmi nt enance nanual s shall be provided.

2.12.6.10 Bl eed Line

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Delete the follow ng paragraph on bleed |ines
if an automatic chemical systemis chosen

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

A bleed line with a flow val ve of the needl e-valve type sized for the flow
requirenent or fixed orifice shall be provided in the punp return to the
tower. The bleed Iine shall be extended to the nearest drain for

conti nuous di scharge.

2.13 FABRI CATI ON

2.13.1 Factory Coating

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: For equi pnent to be installed outdoors,
adequate protection will be specified.

Manuf acturers must submt evidence that unit

speci nen have passed the specified salt spray fog
test. A 125 hour test will be specified in a
noncorrosive environment and a 500 hour test will be
specified in a corrosive environnent.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Unl ess ot herwi se specified, equipnent and conponent itens, when fabricated
fromferrous nmetal, shall be factory finished with the manufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes that will w thstand [125] [500] hours exposure
to the salt spray test specified in ASTM B 117 using a 5 percent sodi um
chloride solution. Imediately after conpletion of the test, the specinen
shal | show no signs of blistering, winkling, cracking, or |oss of adhesion
and no sign of rust creepage beyond 3 nm 1/8 inch on either side of the
scratch mark. Cut edges of gal vani zed surfaces where hot-dip gal vani zed
sheet steel is used shall be coated with a zinc-rich coating conformng to
ASTM D 520, Type |I.

2.13.2 Factory Applied Insulation

Factory insulated itens installed outdoors are not required to be
fire-rated. As a mininum factory insulated itens installed indoors shal
have a flane spread i ndex no higher than 75 and a snoke devel oped i ndex no
hi gher than 150. Factory insulated itens (no jacket) installed indoors and
which are located in air plenuns, in ceiling spaces, and in attic spaces
shall have a flane spread index no higher than 25 and a snoke devel oped

i ndex no higher than 50. Flame spread and snoke devel oped i ndexes shall be
determ ned by ASTM E 84. Insulation shall be tested in the sane density
and installed thickness as the naterial to be used in the actual
construction. Material supplied by a manufacturer with a jacket shall be
tested as a conposite naterial. Jackets, facings, and adhesives shall have
a flame spread i ndex no higher than 25 and a snobke devel oped i ndex no

hi gher than 50 when tested in accordance with ASTM E 84.

2.14 SUPPLEMENTAL COVPONENTS/ SERVI CES

2.14. 1 Drai n and Make-Up Water Piping
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Indicate all drain and nakeup water piping on
t he draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Pi pi ng and backfl ow preventers shall conply with the requirenents of
Section 15400 PLUMBI NG GENERAL PURPCSE. Drains which connect to sanitary
sewer system shall be connected by neans of an indirect waste.

.14.2 Cat hodi ¢ Protection

Cat hodi ¢ protection systens shall be in accordance with [Section 13110
CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE)] [and] [ Section 13112
CATHODI C PROTECTI ON SYSTEM (| MPRESSED CURRENT) ] .

.14.3 Field Applied Insulation

Field applied insulation shall be provided and installed in accordance with
Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to neasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permitted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers.

1.1 Di rectional Changes

Changes in direction shall be made with fittings, except that bendi ng of

pi pe 100 mm (4 inches) 4 inches and smaller will be permtted, provided a
pi pe bender is used and wi de weep bends are formed. Mtering or notching
pi pe or other simlar construction to formelbows or tees will not be

permtted. The centerline radius of bends shall not be |less than 6
di aneters of the pipe. Bent pipe show ng kinks, winkles, flattening, or
other mal fornations will not be accepted.

. 1.2 Functi onal Requirenents

Hori zontal supply nmains shall pitch down in the direction of flow as

i ndi cated. The grade shall not be less than 2 nrmin 1 m1 inch in 40 feet.
Reducing fittings shall be used for changes in pipe sizes. pen ends of

pi pel i nes and equi pnent shall be capped or plugged during installation to

keep dirt or other foreign materials out of the system Pipe not otherw se

speci fied shall be uncoated. Connections to appliances shall be nade with

mal | eabl e iron unions for steel pipe 65 mMm (2-1/2 inches) 2-1/2 inches or
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less in dianeter, and with flanges for pipe 80 mm (3 inches) 3 inches and
above in dianeter. Connections between ferrous and copper piping shall be
electrically isolated fromeach other with dielectric waterways or flanges.
Piping located in air plenuns shall conformto NFPA 90A requirenents.
Pipe and fittings installed in inaccessible conduits or trenches under
concrete floor slabs shall be welded. Equipnent and piping arrangenents
shall fit into space allotted and all ow adequate acceptabl e cl earances for
installation, replacenent, entry, servicing, and nai ntenance. Electric
isolation fittings shall be provided between dissimlar netals.

. 1.3 Fittings and End Connecti ons
.1.3.1 Thr eaded Connecti ons

Thr eaded connections shall be nade with tapered threads and nmade tight with
PTFE t ape conplying with ASTM D 3308 or equival ent thread-joint conpound
applied to the nmale threads only. Not nore than three threads shall show
after the joint is made.

.1.3.2 Brazed Connecti ons

Brazing shall be perforned in accordance with AWS Brazi ng Hdbk, except as
nodi fied herein. During brazing, the pipe and fittings shall be filled
with a pressure regulated inert gas, such as nitrogen, to prevent the
formati on of scale. Before brazing copper joints, both the outside of the
tube and the inside of the fitting shall be cleaned with a wire fitting
brush until the entire joint surface is bright and clean. Brazing flux
shall not be used. Surplus brazing material shall be renpved at al

joints. Steel tubing joints shall be made in accordance with the

manuf acturer's recommendati ons. Piping shall be supported prior to brazing
and not be sprung or forced.

.1.3.3 Wel ded Connecti ons

Branch connections shall be nade with wel ding tees or forged wel ding branch
outlets. Pipe shall be thoroughly cleaned of all scale and foreign matter
before the piping is assenbled. During welding, the pipe and fittings
shall be filled with an inert gas, such as nitrogen, to prevent the
formation of scale. Beveling, alignnent, heat treatnment, and inspection of
wel d shall conformto ASME B31.1. Weld defects shall be renoved and

rewel ded at no additional cost to the Governnent. Electrodes shall be
stored and dried in accordance with AWs D1.1 or as recomended by the

manuf acturer. Electrodes that have been wetted or that have |ost any of
their coating shall not be used.

.1.3.4 Grooved Mechani cal Connecti ons

Grooves shall be prepared in accordance with the coupling manufacturer's
instructions. Pipe and groove di nensions shall conmply with the tol erances
specified by the coupling manufacturer. The dianeter of grooves nmade in
the field shall be neasured using a "go/no-go" gauge, vernier or dial
caliper, or narrowland mcroneter, or other nmethod specifically approved
by the coupling manufacturer for the intended application. G oove width
and di mensi on of groove fromend of pipe shall be measured and recorded for
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each change in grooving tool setup to verify conpliance with coupling
manuf acturer's tolerances. G ooved joints shall not be used in conceal ed
| ocati ons.

.1.3.5 Fl ared Connecti ons

When flared connections are used, a suitable lubricant shall be used
bet ween the back of the flare and the nut in order to avoid tearing the
flare while tightening the nut.

.1.3.6 FIl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi pnent or nmaterial requiring maintenance such as coils, punps, control
val ves, and other simlar itens. Flanged joints shall be assenbl ed square
end tight with matched fl anges, gaskets, and bolts. Gaskets shall be
suitable for the intended application

.1.4 Val ves

Isolation gate or ball valves shall be installed on each side of each piece
of equi pnent, at the midpoint of all |ooped mains, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purpose.

I sol ation valves may be onitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above

.1.5 Air Vents

Air vents shall be provided at all high points, on all water coils, and
where indicated to ensure adequate venting of the piping system

.1.6 Dr ai ns

Drains shall be provided at all |ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

1.7 FI exi bl e Pi pe Connectors

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Flexible pipe connectors will be provided
where required to absorb expansion and contraction,

i solate vibration, absorb noise, conpensate offset
noti on, absorb continuous flexing, and relieve

equi pnent from pi ping stresses. Were flexible pipe
connectors are needed to correct lateral, parallel
and angul ar nisalignnment, their use will be linited
to maxi num of fset as recommended, in witing, by the
manuf acturer. Flexible pipe connectors will only be
used on water piping.
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Connectors shall be attached to conponents in strict accordance with the
| atest printed instructions of the manufacturer to ensure a vapor tight
joint. Hangers, when required to suspend the connectors, shall be of the
type reconmended by the flexible pipe connector nanufacturer and shall be
provided at the intervals recomended.

.1.8 Tenper at ure Gauges

Tenper ature gauges shall be | ocated on cool ant supply and return piping at
each heat exchanger, on condenser water piping entering and | eaving a
condenser, at each automatic tenperature control device without an integra
t hernoneter, and where indicated or required for proper operation of

equi pnment. Thermal wells for insertion thernoneters and thernostats shal
ext end beyond thermal insulation surface not less than 25 mm 1 inch

. 1.9 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used. Hangers used to support piping 50 nm (2 inches) 2 inches and | arger
shall be fabricated to permt adequate adjustnent after erection while

still supporting the load. Piping subjected to vertical novenent, when
operating tenperatures exceed anbient tenperatures, shall be supported by
vari abl e spring hangers and supports or by constant support hangers.

.1.9.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systens or on fabricated franes.

.1.9.2 Inserts

Type 18 inserts shall be secured to concrete forns before concrete is

pl aced. Continuous inserts which allow nore adjustnments may be used if
they otherw se neet the requirenents for Type 18 inserts.

.1.9.3 C- C anps

Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and have both

| ocknuts and retaining devices, furnished by the manufacturer.

Fiel d-fabricated C clanmp bodies or retaining devices are not acceptable.

.1.9.4 Angl e Attachnents

Type 20 attachnents used on angles and channels shall be furnished with an
added mal | eabl e-iron heel plate or adapter

.1.9.5 Saddl es and Shi el ds
VWhere Type 39 saddl e or Type 40 shield are pernmitted for a particul ar pipe
attachment application, the Type 39 saddl e, connected to the pipe, shall be

used on all pipe 100 mm (4 inches) 4 inches and |arger when the tenperature
of the nediumis 16 degrees C 60 degrees F or higher. Type 40 shields
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shal |l be used on all piping | ess than 100 mm (4 inches) 4 inches and al

pi ping 100 mm (4 inches) 4 inches and |arger carrying nediumless than 16
degrees C 60 degrees F. A high density insulation insert of cellular glass
shal | be used under the Type 40 shield for piping 50 nm (2 inches) 2 inches
and | arger.

.1.9.6 Hori zontal Pi pe Supports

Hori zontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over 300 nm1 foot fromthe pipe fitting
joint at each change in direction of the piping. Pipe supports shall be
spaced not over 1.5 m5 feet apart at valves. [Pipe hanger |oads suspended
fromsteel joist with hanger | oads between panel points in excess of 23 kg
50 pounds shall have the excess hanger | oads suspended from panel points.]

.1.9.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade,
and at intervals of not nmore than 4.5 m 15 feet, not nore than 2.4 m 8 feet
fromend of risers, and at vent terni nations.

.1.9.8 Pi pe Quides

Type 35 guides using, steel, reinforced pol ytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
noverment. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

.1.9.9 Steel Slides

Where steel slides do not require provisions for restraint of |latera
noverment, an alternate guide nmethod nay be used. On piping 100 mm (4

i nches) 4 inches and | arger, a Type 39 saddl e shall be used. On piping
under 100 nm (4 inches), 4 inches, a Type 40 protection shield may be
attached to the pipe or insulation and freely rest on a steel slide plate.

.1.9.10 H gh Tenperature Guides with Cradles

Where there are high systemtenperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to
the guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 100 nm 4 inches, or by an
anmount adequate for the insulation, whichever is greater

.1.9.11 Mul tiple Pipe Runs

In the support of multiple pipe runs on a comobn base nenber, a clip or
clanmp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run

.1.9.12 Sei smi ¢ Requirenents
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NOTE: Provide seismic details, if a Governnent
designer (either Corps office of AAE) is the

Engi neer of Record, and show on the draw ngs.

Del ete the bracketed phrase if no seismic details
are provided. Sections 13080 and 15070, properly
edited, nust be included in the contract docunents.
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Pi pi ng and attached val ves shall be supported and braced to resist seisnc
| oads as specified under Sections 13080 SElI SM C PROTECTI ON FOR

M LCELLANEQUS EQUI PMENT and 15070 SElI SM C PROTECTI ON FOR MECHANI CAL

EQUI PMENT [as shown on the drawi ngs]. Structural steel required for
reinforcement to properly support piping, headers, and equi pnent but not
shown shall be provided under this section. Material used for support
shal |l be as specified under Section 05120 STRUCTURAL STEEL.

.1.9.13 Structural Attachnents

Attachment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or mmsonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to metal decking. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pnent, but not
shown, shall be provided under this section. Material used for support
shal |l be as specified under Section 05120 STRUCTURAL STEEL.

.1.10 Pi pe Alignnent Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the nanufacturer for
expansion joints, not to exceed 1.5 m5 feet on each side of each expansion
joint, and in lines 100 mm (4 inches) 4 inches or smaller not nore than 600
mm 2 feet on each side of the joint.

.1.11 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nmanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline. Where pipe and conduit
penetrations of vapor barrier seal ed surfaces occur, these itens shall be
anchored i mredi atel y adj acent to each penetrated surface, to provide
essentially zero novenent within penetration seal. Detailed draw ngs of
pi pe anchors shall be submitted for approval before installation

.1.12 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural nmenbers except where indicated
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or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
nmetal, confornmng to ASTM A 653/ A 653M Coating Cass G90, 1.0 mm (20
gauge) 20 gauge. Sleeves in |load bearing surfaces shall be uncoated carbon
steel pipe, conformng to ASTM A 53/ A 53M [ Schedul e 30] [ Schedul e 20]

[ Standard weight]. Sealants shall be applied to noisture and oil-free
surfaces and elastoners to not less than 13 mm 1/2 inch depth. Sl eeves
shall not be installed in structural menbers.

.1.12.1 Refrigerated Space

Refrigerated space building surface penetrations shall be fitted with

sl eeves fabricated fromhand-lay-up or helically wound, fibrous glass

rei nforced polyester or epoxy resin with a mninumthickness equal to

equi val ent size Schedule 40 steel pipe. Sleeves shall be constructed with
integral collar or cold side shall be fitted with a bonded slip-on flange
or extended collar. |In the case of masonry penetrati ons where sleeve is
not cast-in, voids shall be filled with latex m xed nortar cast to shape of
sl eeve and flange/external collar type sleeve shall be assenbled with butyl
el ast omrer vapor barrier seal ant through penetration to cold side surface
vapor barrier overlap and fastened to surface with nmasonry anchors.

Integral cast-in collar type sleeve shall be flashed [as indicated.] [with
not |less than 100 nm (4 i nches) 4 inches of cold side vapor barrier overlap
of sleeve surface.] Normally noninsul ated penetrating round surfaces shal
be sealed to sleeve bore with mechanically expandable seals in vapor tight
manner and renmai ni ng warm and col d side sl eeve depth shall be insul ated
with not |ess than [100] | ] mm[4] | ] inches of foamed-in-place
rigid polyurethane or foanmed-in-place silicone elastoner. Vapor barrier
seal ant shall be applied to finish warmside insulation surface. Warm side
of penetrating surface shall be insul ated beyond vapor barrier seal ed

sl eeve insulation for a distance which prevents condensation. Wres in
refrigerated space surface penetrating conduit shall be sealed with vapor
barrier plugs or conpound to prevent npisture mgration through conduit and
condensation therein

.1.12.2 Ceneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe

sl eeves fitted into place at the tine of construction. Sleeves shall be of
such size as to provide a mininumof 6.35 mMm 1/4 inch all-around cl earance
bet ween bare pi pe and sl eeves or between jacketed-insulation and sl eeves.
Except in pipe chases or interior walls, the annul ar space between pi pe and
sl eeve or between jacket over-insulation and sl eeve shall be sealed in
accordance with Section 07900 JO NT SEALI NG

.1.12.3 Wat er pr oof Penetrations

Pi pes passing through roof or floor waterproofing nenbrane shall be
installed through a 5.17 kg/sq. m (17 ounce) 17 ounce copper sleeve, or a
0.81 mm (0.032 inch) 0.032 inch thick alum num sl eeve, each within an
integral skirt or flange. Flashing sleeve shall be suitably fornmed, and
skirt or flange shall extend not |ess than 200 mm 8 inches fromthe pipe
and be set over the roof or floor nenbrane in a trowel ed coating of
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bi tum nous cenent. The flashing sleeve shall extend up the pipe a m ninmum
of 50 mm 2 inches above the roof or floor penetration. The annular space
between the flashing sleeve and the bare pipe or between the flashing

sl eeve and the netal -jacket-covered insulation shall be sealed as

i ndi cated. Penetrations shall be sealed by either one of the follow ng
net hods.

a. Waterproofing danping Flange: Pipes up to and including 250 nm
10 inches in dianmeter passing through roof or floor waterproofing
menbrane may be installed through a cast iron sleeve with caul ki ng
recess, anchor lugs, flashing clanp device, and pressure ring with
brass bolts. Waterproofing nenbrane shall be clanped into place
and seal ant shall be placed in the caul ki ng recess.

b. Mdul ar Mechanical Type Sealing Assenbly: In lieu of a
wat er proofing clanmpi ng flange, a nodul ar nechani cal type sealing
assenbly may be installed. Seals shall consist of interlocking
synthetic rubber |inks shaped to continuously fill the annul ar
space between the pipe/conduit and sleeve with corrosion protected
carbon steel bolts, nuts, and pressure plates. Links shall be
| oosely assenbled with bolts to forma conti nuous rubber belt
around the pipe with a pressure plate under each bolt head and
each nut. After the seal assenbly is properly positioned in the
sl eeve, tightening of the bolt shall cause the rubber sealing
el ements to expand and provide a watertight seal rubber sealing
el ements to expand and provide a watertight seal between the
pi pe/ conduit seal between the pipe/conduit and the sleeve. Each
seal assenbly shall be sized as recommended by the nanufacturer to
fit the pipe/conduit and sl eeve involved. The Contractor el ecting
to use the nodul ar nechani cal type seals shall provide sleeves of
t he proper dianeters.

3.1.12. 4 Fire- Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as
specified in Section 07840 FlI RESTOPPI NG

3.1.12.5 Escut cheons

Fi ni shed surfaces where exposed pi ping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnment roons,
shal |l be provided with escutcheons. Were sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.13 Punps
Support, anchor, and guide so that no strains are inposed on punp by wei ght
or thernal nmovenent of piping. Air vents on punp casings shall be
provided. Drain outlets on punp bases shall be piped to the nearest floor
or other acceptable drains, with necessary clean-out tees.

3.1.14 Access Panel s
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Access panels shall be provided for all conceal ed val ves, vents, controls,
and itens requiring inspection or naintenance. Access panels shall be of
sufficient size and | ocated so that the conceal ed itens may be serviced and
mai nt ai ned or conpletely renoved and replaced. Access panels shall be as
specified in Section 05500 M SCELLANEQUS METALS.

3.1.15 Field Applied Insulation

Field installed insulation shall be as specified in Section 15080 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.

3.1.16 Fi el d Painting

Painting required for surfaces not otherw se specified, and finish painting
of items only prined at the factory are specified in Section 09900
PAI NTI NG, GENERAL.

3.1.16.1 Col or Codi ng
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NOTE: Col or coding for piping identification
required by the using agency will be devel oped and
inserted in the "Col or Code Schedul e" in Section
09900 PAI NTI NG GENERAL. For Air Force
Installations, piping will be color-coded in
accordance with Attachnent 4 of AFM 88-15.
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Col or coding for piping identification is specified in Section 09900
PAI NTI NG, GENERAL.

3.1.16.2 Col or Codi ng Schene
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NOTE: Col or Codi ng Schene nay be deleted in
accordance with Notes in Section 15400 PLUVBI NG
GENERAL PURPOSE.
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A col or coding scheme for |ocating hidden piping shall be in accordance
with [Section 15400 PLUMBI NG GENERAL PURPOSE] [ Section 15405 PLUMBI NG
HOSPI TAL] .

3.2 CLEANI NG AND ADJUSTI NG

Pi pes shall be cl eaned free of scale and thoroughly flushed of all foreign
matter. A tenporary bypass shall be provided for all water coils to
prevent flushing water from passing through coils. Strainers and val ves
shal | be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renoved fromall water systens by operating the air vents. Tenporary
nmeasures, such as piping the overflow fromvents to a collecting vesse
shal |l be taken to avoid water danage during the venting process. Air vents
shal | be plugged or capped after the system has been vented. Control

val ves and ot her niscell aneous equi prent requiring adjustment shall be
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adjusted to setting indicated or directed.
.3 FI ELD TESTS

Tests shall be conducted in the presence of the Contracting Officer. Water
and electricity required for the tests will be furnished by the Governnent.
Any nmaterial, equipnent, instrunments, and personnel required for the test

shal | be provided by the Contractor. The services of a qualified
technici an shall be provided as required to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

. 3.1 Hydrostatic Tests

Fol | owi ng the cl eani ng procedures defined above, all chilled and condenser
wat er piping systens shall be hydrostatically tested as defined herein

Unl ess ot herwi se agreed by the Contracting Oficer, water (or glyco
solution) shall be the test nmedi um

.3.1.1 Equi pnent and Conponent Isol ation

Prior to testing, equipnent and conponents that cannot wthstand the test
pressure shall be properly isolated.

.3.1.2 Tests

Pi pi ng shall be hydrostatically tested at a pressure equal to 150 percent
of the total system operating pressure for period of tine sufficient to

i nspect every joint in the systemand in no case |ess than 2 hours. Test
pressure shall be nonitored by a calibrated, test pressure gauge. Leaks

shal |l be repaired and piping retested until test is successful. No |oss of
pressure shall be allowed. Leaks shall be repaired by rewel ding or
replacing pipe or fittings. Caulking of joints will not be permtted.

Conceal ed and insul ated piping shall be tested in place before concealing.
.3.2 Backfl ow Prevention Assenblies Tests

Backfl ow prevention assenblies shall be tested in accordance with Section
15400 PLUMBI NG, GENERAL PURPCSE

. 3.3 Condenser Water Quality Tests
The condenser water shall be anal yzed a m ni nrum of once a nonth for a
peri od of one year by the water treatnment conpany. The anal ysis shal

i nclude the following information recorded in accordance with ASTM D 596.

Dat e of Sanple

Tenperature degrees C
Silica (S Q) ppm (ng/ 1)
I nsol ubl e ppm (ng/ 1)
Iron and Al umi num Oxi des ppm (ng/ 1)
Cal ci um (Ca) ppm (ng/ 1)
Magnesi um ( My) ppm (ng/ 1)
Sodi um and Pot assi um (Na and K) ppm (ng/ 1)
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Car bonat e ( HCQOB)
Sul fate (SO4)
Chloride (d)
Nitrate (NO3)
Turbidity

pH

Resi dual Chl ori ne
Total Alkalinity

Non- Car bonat e Har dness

Tot al Hardness
Di ssol ved Sol i ds
Fl uori ne
Conductivity

Dat e of Sanple
Tenperat ure
Silica (S Q)

I nsol ubl e

Iron and Al umi num Oxi des

Cal ci um (Ca)
Magnesi um ( My)

Sodi um and Pot assi um (Na and K)

Car bonat e ( HCOB)
Sul fate (SO)
Chloride (d)
Nitrate (NO3)
Turbidity

pH

Resi dual Chl orine
Total Alkalinity

Non- Car bonat e Har dness

Tot al Hardness
Di ssol ved Sol i ds
Fl uori ne
Conductivity

4 DEMONSTRATI ONS

Contract or shal

desi gnated by the Contracting Oficer
] hours of nornal
is functionally conpleted but

of a total |

posted instructions shal

operation and nmai ntenance nanual s as wel |

mai nt enance operati ons.

5 ONE- YEAR | NSPECTI ON

prior to final
cover al

ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
uni t

ppm (/1)
epm (neq/ 1)
epm (neq/ 1)
epm (neq/ 1)
ppm (nmg/ 1)
ppm (nmg/ 1)
m crmho/ cm

degrees F.
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
ppm (ng/ 1)
uni t

ppm (nmg/ 1)
epm (neq/ 1)
epm (neq/ 1)
epm (neq/ 1)
ppm (nmg/ 1)
ppm (nmg/ 1)
m crmho/ cm

ARMYMDS

conduct a training course for the operating staff as
The training period shal
working tinme and start after the system
acceptance tests.
of the itens contained in the approved
as denonstrations of

consi st

The field

routine
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NOTE:
subm tta

I ncl ude this paragraph and the correspondi ng
requirenents if the piping specified by

this specification is to be used in conjunction with
either a cooling tower and/or water-cooled
refrigeration/air-conditioning equi pnent.
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At the conclusion of the one year period, each connecting [cooling tower]
[and] [liquid chiller condenser] shall be inspected for problens due to
corrosion, scale, and biological growth. [|f the equipnment is found not to
conformto the manufacturers recommended conditions, and the water

treat ment conpany reconmendati ons have been followed; the water treatnent
conpany shall provide all chem cals and | abor for cleaning or repairing the
equi pnment as required by the manufacturer's recomendati ons.

-- End of Section --
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